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present and future injectors
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(LP)SPL: (Low Power)
Superconducting Proton
Linac (4-5 GeV)

PS2: High Energy PS
(~5to 50 GeV - 0.3 Hz)

SPS+: Superconducting SPS
(50 101000 GeV)

SLHC: “Superluminosity” LHC
(up to 10%° cm2s1)
DLHC: “Double energy” LHC

(1to ~14 TeV)




PHYSICS CASE
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ATLAS 1 H 28

R=122.5 mm
Pixels { R = 88.5 mm

R =50.5 mm

Muon chambers

R=1082 mm

\_R = 554 mm|
(R =514 mm

R =443 mm

R =371 mm

L R =299 mm

R=0mm

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters
Pixel detector

Toroid magnets LAr eleciromagnetic calorimeters

Solenoid magnet | Transition radiation fracker

Semiconductor tracker




PHASE I
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PHASE II -- i SUPER LHC
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TRACKER
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TRACKER

Sensor
e Many technology choice for pixel
» Needs to survive up to a few 10'° neq/cm?
» 3D, Diamond, planar n-in-n, n-in-p, etc.
@ Probably n-strip in p-bulk for strip

ASIC for readout

e Prototyping on going for both pixel and strip
Hybrid/Stave design under consideration
Cooling

o CO2?

Powering
e Serial or DC-DC?




CALORIMETER

<+ Detector itself should be OK, except for forward Liquid Ar
calorimeter
e High current, ion built up in the gap, boiling of LAr
» Replacement takes > 14 months
» New small detector in the very forward region

< Front-end electronics
e Bandwidth & latency
@ More granularity for trigger decision
e Full replacement, not an upgrade




MUON DETECTOR

We don’t know the background level yet...

If background level is as predicted,

@ Only forward chambers need to be replaced
If background is x5,

© Most chambers need to be replaced

Have to measure background level anyway

Smaller chamber preferable for more shielding
e Technology choice

» Micromegas/thin gap chamber/mini drift tube/etc.

Redesign of the electronics




BEAM PIPE

+ Currently Be near the IP, and stainless steel otherwise
< Stainless Steel part to Be

T A berylisu BeAnpEpe

A beryllium beampipe is also the only way of significantly reducing
the background in the muon spectrometer.

Decrease of background rate when the beampipe is changed to beryllium if
single counting rate = 0.0005n +0.0117y + (u+p + 7 +0.25e)/ 2

penetrating particle rate = 0.00117y + (u+p + 7 +0.25e) / 2

GCALOR (M. Shupe)

[ I HiZOtr ]

single counting / penetrating particle: _449%94 / -44%

[mizznal -41% / -44%

-33% / -29%

- O, 0o,
-56% / -47% 38% / -9%

-38% / -29%

-67% / -60

Beryllium Beampipe Z=4.5-16 m
V. Hedberg - CERN / Lund ATLAS Upgrade Workshop - 01.10.2006
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SUMMARY

< Phase I --- TDR next year (?)
® 6 to 8 months in 2014 shutdown
» Pixel sensor survives to 300-400 tb* (or more)

+ Addition (Replacement) of the innermost layer at
ATLAS (CMS), and new beam pipe

< Phase II --- LOI next year (?)
® 2017-18, possible one year delay
» Replacement of the whole tracker (ATLAS & CMS)
Forward calorimeter
Trigger and DAQ
Some electronics

Forward muon chambers plus the others ?
13

4
4
4
4







LHC upgrade stages

“phase 1”7 ~2013, 2x10%4 cm?s-1:
new NbTi triplets, D1, TAS,
B*~0.25-0.3 min IP1 & 5,
beam from new Linac4

“phase 2”7 ~2017, ~10%° cm?s1:
possibly Nb,Sn triplet & 3*~0.15 m

complementary measures 2010-2017:
e.g. long-range beam-beam compensation,

crab cavities, advanced collimators, crab waist?
[, coherent e- cooling??, e- lenses??]

+ injector
upgrade

phase-2 might be just phase 1 plus complementary measures

longer term (20207): energy upgrade, LHeC,...




LHC "phase-2"” scenarios

» early separation (ES)
B*~0.1 m, 25 ns, N,=1.7x10",
detector embedded dipoles

» full crab crossing (FCC)
B*~0.1 m, 25 ns, N,=1.7x10",

local and/or global crab cavities

e large Piwinski angle (LPA)
3*~0.25 m, 50 ns, N,=4.9x10"",
“flat” intense bunches

* low emittance (LE)
B*~0.1 m, 25 ns, ye~1-2 um, N,=1.7x10"




